Red cell deformability (RCD) has been defined as the geometric and physical characteristics which permit a red cell, whose greatest diameter may exceed 8 ,um to pass through normal capillaries, of diameter 3-12 ,um. ' The ability of normal red blood cells to deform is important, both in the circulation through the microvasculature and, at high shear rates, in the production of smooth laminar flow in large vessels.2 Impaired RCD has been demonstrated in peripheral vascular disease3-5 and may reflect the severity of disease.4 Further, as RCD is an important determinant of whole blood viscosity and hence blood flow, impaired RCD may exacerbate states of peripheral vascular insufficiency.7
Those mechanisms controlling RCD are still subject to considerable speculation and little information is available on the changes in RCD after surgery on the peripheral vascular tree. This study examines the changes in RCD after aorto-iliac and femoropopliteal reconstruction of the peripheral vascular tree.
Patients and methods
Thirty-three unselected, non-diabetic patients were studied. Red cell deformability was measured in these patients and in a further 23 healthy control subjects. Informed consent was obtained. After clinical examination, ankle pressure indices were measured using a Doppler probe (10 mHz Buchan's technique.8 EDTA anticoagulated blood was centrifuged at 2,500 rpm for 15 min and the plasma aspirated. A sample of concentrated erythrocytes, virtually free of leucocytes, was obtained by passing the tip of a Pasteur pipette through the buffy layer and withdrawing as much as possible of the red cell mass from the bottom of the sample. This was found to result in less leucocyte contamination than removing and discarding the buffy layer. The erythrocytes were resuspended in their own plasma and the haematocrit adjusted to 0 300 (+0.016). Background leucocyte and platelet counts were checked on a Coulter Model S Plus, to ensure adequate removal of these cells. RCD was measured using Nucleopore polycarbonate membranes of 5 gm pore diameter,9 all the membranes being from the one batch (Fig. 1 ). Filters were assembled in "PopTop" filter holders (Nucleopore) and, after assembly the dead space above the membrane was filled with the red cell suspension. The barrel of 1 ml syringe was fitted to the holder and then filled using a Pasteur pipette, to above the 1 ml mark. A suction pressure of 20 cm of water was applied across the filter and the time taken for 1 ml of blood to pass through the filter was recorded. 
Results
Thirty-three patients, 26 men and 7 women, mean age 62 (range 45-83 yr) were studied. Thirteen patients had intermittent claudication (claudicant group) and 20 had rest pain or gangrene (ischaemic group). Twenty-three control subjects were also studied. These were healthy members of the medical, laboratory and nursing staff. The mean RCD (+SD) in the control subjects and each of the patient groups is shown in Fig. 2 . Deformability in each of the two patient groups was significantly worse than in the control group (p = 0-001). While the mean values in the claudicant and ischaemic groups differed, this did not reach statistical significance, using a non-parametric analysis (p = 0-06). The RCD in the 23 control subjects was 22*8 (SD 3.2). In the 31 patients examined two weeks after surgery mean RCD improved significantly from 38.9 s/ml to 31.6 s/ml (p < 0.001) but remained significantly different from the control range (p < 0.001) (Table 1 ). Within each of the patient groups, RCD improved significantly (Fig. 3) . It can be seen from Table 2 Effect of reconstructive vascular surgery on red cell deformability-preliminary results salvage surgery for incipient gangrene. The controls were chosen because the operative procedures that they were undergoing were of comparable "severity" and blood loss would be similar. In fact, some of the vascular patients required blood transfusion which may have produced a temporary deterioration in RCD post-transfusion.
Four patients showed a deterioration in RCD after surgery in the present study. On postoperative assessment, one patient was severely limited by contralateral claudication and one by severe angina (which may explain these results). The remaining two patients appeared to have had a successful outcome, yet showed a slight deterioration in RCD postoperatively. These latter results cannot be explained.
There appeared to be no difference in the change in RCD in men and women patients, nor was there any significant difference when a prosthetic graft was used. Patients undergoing aorto-iliac surgery showed a slightly greater improvement in RCD, though this was not statistically significant and was probably due to revascularisation of the contralateral limb.
Conclusions
These findings confirm that RCD is abnormal in peripheral vascular disease. After reconstructive vascular surgery there was a significant improvement in RCD, unrelated to changes in other haemorrheological factors. Furthermore, an improvement in RCD was noted after major limb amputation. It appears that the abnormal RCD in peripheral vascular disease is secondary to the impaired circulation and is rapidly reversible, but the mechanism by which this is mediated remain uncertain.
